O-glycosylation of leukosialin in K562 cells. Evidence for initiation and elongation in early Golgi compartments.
The O-glycosylation of leukosialin, a major sialoglycoprotein found on leukocytes, has been studied in the human erythroleukemic cell line K562. The appearance of its O-linked chains has been followed in pulse-chase experiments with [35S]methionine by immunoprecipitation with an anti-peptide antiserum as well as with a lectin from Salvia sclarea seeds (SSA) specific for GalNAc-Ser/Thr and the peanut (Arachis hypogaea) agglutinin (PNA) which recognizes Gal beta 1----3GalNAc-Ser/Thr structures. An O-glycan-free precursor was converted into the fully O-glycosylated mature form within the 10-min labeling period and no intermediates carrying only GalNAc-Ser/Thr structures could be detected. The ionophore monensin was used in order to slow down intracellular traffic and thus O-glycan synthesis. The drug partly inhibited the transport from rough endoplasmic reticulum (RER) to the Golgi and also the cell-surface expression of leukosialin. It was found to have a marked effect on the synthesis of O-linked carbohydrate structures of leukosialin since the amount of O-glycans containing only GalNAc or NeuNAc alpha 2----6GalNAc was significantly increased after monensin treatment. Under these conditions the biosynthesis of the N-glycan on leukosialin was completely arrested in an endoglycosidase-H-sensitive step of processing, whereas the O-glycans already contained galactose and sialic acid although at a reduced level. On the other hand, the small amounts of leukosialin expressed on the cell surface of monensin-treated cells carried the same glycans as those remaining blocked inside the cell. In addition, immunocytochemical studies using SSA and PNA on untreated K562 cells suggested the absence of detectable amounts of GalNAc-Ser/Thr-bearing glycoproteins in the RER as well as in the Golgi. In contrast Gal beta 1----3GalNAc structures could be detected on intracellular membranes which were tentatively identified as the cis-Golgi. Together these results lead us to the following conclusions: N-glycan transfer occurs in the RER before the initiation of O-glycans which takes place at the entrance of the protein into the Golgi; further elongation of O-glycans with galactose and sialic acid follows very rapidly, probably before the final processing of N-glycans to complex-type structures.